To examine the long-term outcomes of patients with melanoma metastatic to regional lymph nodes.
Regional lymph node metastasis is regarded as a major determinant of outcome for many malignancies, including melanoma. Particularly for melanoma, however, the risk of recurrence and death for patients with regional metastasis varies widely. Overall 10-year survival rates range from 25% to 40%, and survival rates for various subgroups of patients range from 10% to 70%. [1] [2] [3] [4] [5] [6] [7] Numerous clinical and pathologic variables have been examined with the goal of identifying factors that distinguish high-risk from low-risk patients. Many of these studies were published in the late 1980s and early 1990s, when the roles of adjuvant therapy and elective lymph node dissections were two of the most controversial issues in surgical oncology. A decade and several important clinical trials later, interferon-␣ (IFN-␣) has been approved by the U.S. Food & Drug Administration, sentinel lymph node biopsy has largely replaced elective lymph node dissection as a lymph node staging procedure, and the role of adjuvant therapy remains a controversial issue. Therefore, it is more important than ever to be able to accurately assess the risk of recurrence for patients with regional lymph node metastasis. Recently, the Melanoma Staging Committee of the American Joint Committee on Cancer (AJCC) published the largest prognostic factor analysis to date, including 1,500 patients with regional lymph node metastasis at the time of initial staging. 8 Our study-an analysis of recurrence and survival in 2,505 patients with regional lymph node metastasis either synchronous or metachronous to their primary disease-further describes the long-term outcomes of patients with nodepositive melanoma.
METHODS
Between 1970 and 1998, more than 10,000 patients were referred to the Duke University Melanoma Clinic with cutaneous melanoma. Retrospective review of a prospectively maintained database identified 2,505 patients who met the following criteria: only one melanoma primary (known or unknown site); histologic confirmation of regional lymph node metastasis before clinical evidence of distant metastasis; and documentation of full lymph node dissection within 6 weeks of confirmed lymph node metastasis. Patients with confirmed lymph node metastasis but without documented full lymph node dissection (n ϭ 706) within the specified time period were excluded. Inguinal and iliac nodes were considered to be regional metastases for lower extremity and lower trunk primaries; axillary nodes, for upper extremity, upper trunk, head, and neck primaries; and cervical (including supraclavicular and parotid) nodes, for upper trunk, head, and neck primaries. Other patterns of lymph node metastasis were considered to be distant and were excluded. Patients with local or intransit recurrence (6.1%) before or concurrent with regional lymph node metastasis were not excluded.
The clinical characteristics of these 2,505 patients and the histologic characteristics of the 2,297 known primary tumors are listed in Table 1 . The characteristics of their regional lymph node metastases are listed in Table 2 . Microscopic tumor burden was defined as the detection of metastasis by routine histology or immunohistochemistry in clinically nonpalpable lymph nodes. Disease-free interval (from the diagnosis of primary to the diagnosis of regional lymph node disease) was calculated only for patients with macroscopic tumor burden (palpable lymph nodes).
Standard practice at our institution during most of this time period was observation of nonpalpable lymph nodes and therapeutic lymph node dissection for palpable lymph nodes. However, microscopic lymph node metastases were detected by elective lymph node dissections (at Duke or referring institutions) in 191 patients (8% of study population) and, since 1995, by sentinel lymph node biopsy followed by completion lymph node dissection in 33 patients (1.3%). Experimental adjuvant specific active immunotherapy was received by 95% of patients at some time during their course of treatment. This therapy was offered to highrisk (Ն 1mm thick primary or stage 2) patients rendered disease-free by surgery and consisted predominantly of vaccination with irradiated, cultured allogeneic or autologous melanoma cells. The details of the various vaccine strategies used have been described elsewhere. 1,9 -11 Overall survival and recurrence-free survival were measured from the date of histologic confirmation of regional lymph node metastasis to the date of death due to any cause or date of first recurrence after lymph node dissection, 
RESULTS

Survival
For 2,505 patients undergoing full lymph node dissection for regional lymph node metastases, the median overall survival was 3.4 years, compared with a median recurrencefree survival of 1.5 years. Estimated overall survival rates (95% confidence limits) at 5, 10, 15, 20, and 25 years were 43% (41-45%), 35% (33-37%), 28% (25-30%), 23% (20 -26%), and 19% (13-24%), respectively ( Fig. 1 ). Estimated recurrence-free survival rates at 5, 10, 15, and 20 years were 33% (31-35%), 28% (26 -30%), 25% (23-27%), and 22% (18 -26%) respectively, with patients dying of causes unrelated to melanoma not counted as recurrences. Both curves appeared to plateau at approximately 20%, with no first recurrences after 21 years. Further, although greater than 90% of deaths before 10 years were attributable to melanoma or its treatment, most deaths after 15 years were unrelated to melanoma.
The median length of follow-up in surviving patients was 6.3 years, and only 5% of surviving patients had follow-up of less than 2 years. This population included 792 actual 5-year survivors, 350 actual 10-year survivors, 137 actual 15-year survivors, and 46 actual 20-year survivors. For 5-year survivors, the probability of surviving an additional 10 years was 64% (60 -69%). For 10-year survivors, the probability of surviving an additional 10 years was 68% (61-76%).
Univariate Analyses
Estimated 5-year overall survival data for several subgroups are summarized in Table 3 . Age was highly significant as a continuous variable, with 50 years of age representing an obvious breakpoint after which risk increased rapidly. Gender, primary tumor thickness (as a continuous variable or by T stage), and primary tumor ulceration all remained significant predictors of overall survival after the development of regional lymph node metastasis. Unknown primary tumor site was associated with a significantly better prognosis than known primary site, in general, and extremity tumors were associated with a better prognosis than axial (trunk, head, and neck) tumors.
No differences in overall survival were observed based on the location of the regional lymph node metastasis (axillary, inguinal/iliac, or cervical). Improved overall survival was noted in patients with microscopic tumor burden (elective lymph node dissection or sentinel lymph node biopsy with selective lymph node dissection). When only patients with macroscopic tumor burden were considered, diseasefree interval before lymph node dissection was positively associated with improved survival after lymph node dissection; the worst survival was noted in patients with metachronous lymph node metastasis presenting within 1 year of their primary disease. Finally, the number of positive lymph nodes was the most powerful factor by which to stratify patients ( Fig. 2) .
In general, prognostic factors for recurrence-free survival were similar to those for overall survival. Notable exceptions were the findings that inguinal or iliac lymph node dissection was associated with worse recurrence-free survival than axillary lymph node dissection (P ϭ .039), microscopic tumor burden was a more significant predictor of recurrence-free survival than of overall survival (P ϭ .007), and age was a less significant predictor of recurrence-free survival than of overall survival (P ϭ .025).
Multivariate Analyses
Significant factors in the univariate analysis of overall survival (age, gender, primary tumor thickness, primary tumor ulceration, primary tumor site, tumor burden, and number of positive nodes) were used in multivariate analyses of overall and recurrence-free survival. Due to the interaction between tumor burden and disease-free interval (all patients with microscopic tumor burden underwent lymph node dissections during their initial staging period), the latter factor was excluded from these analyses. All data were available for 1,730 patients. Patients with unknown primaries were excluded from the multivariate analysis, because ulceration and primary thickness data were not available.
Figure 1.
Overall and recurrence-free survival of patients with regional lymph node metastasis treated with full lymph node dissection (n ϭ 2,505).
Survival in Node-Positive Melanoma
The number of positive lymph nodes was again the most powerful predictor of overall survival (Table 4) . Ulceration, age, and primary thickness remained highly significant independent risk factors. Axial primary site (vs. extremity) and male gender also achieved statistical significance. Tumor burden (macroscopic vs. microscopic), however, was not predictive of overall survival when these other factors were incorporated into a multivariate model.
When the same factors were incorporated into a multivariate analysis of recurrence-free survival, the number of positive lymph nodes remained the most powerful predictive factor, and primary thickness and ulceration remained significant independent risk factors ( Table 5 ). In addition, tumor burden, which was not a significant predictor of overall survival, was a significant predictor of recurrencefree survival. Conversely, age, primary site, and gender, which were significant predictors of overall survival, were not significant predictors of recurrence-free survival. 
Patterns of Recurrence
Sites of recurrence after lymph node dissection were categorized as local or in transit (occurring near the site of the primary or between the site of the primary and a regional lymph node basin), regional (occurring in the previously dissected nodal basin), and distant. No recurrence was evident at last follow-up or at death in 34% of patients, in whom the site of first recurrence was "none." The site of first recurrence was unknown in 3% patients, who were excluded from this analysis. The sites of first recurrence for the overall population of patients undergoing lymph node dissection as well as for various subgroups are provided in Table 6 . Overall and across all subgroups, the most common site of first recurrence was distant, with distant skin, distant lymph nodes, and lungs being the most common specific sites. In 12% of patients overall, the "distant" site of first recurrence was a regional lymph node basin different than the previously dissected nodal basin, predominantly in patients with trunk primaries. Local or in transit disease and regional lymph nodes were sites of first recurrence in 10% and 12% of patients and sites of recurrence (first or ever) in 12% and 14% of patients, respectively. Local or in transit (P ϭ .01) and regional recurrences (P Ͻ .01) were more common after inguinal or iliac lymph node dissection than after axillary lymph node dissection. Local or in transit and regional recurrences also represented a larger proportion of first recurrences within 2 years of lymph node dissection than of first recurrences more than 2 years after lymph node dissection (P Ͻ .01). After initial local or regional recur-rence, subsequent distant recurrence was recorded in greater than 60% of patients. In contrast, after initial distant recurrence, subsequent local or regional recurrence was recorded in fewer than 5% of patients.
DISCUSSION
Regional lymph node metastasis is a powerful predictor of recurrence and death in patients with melanoma. Disagreement exists, however, over whether nodal metastasis should be thought of as an orderly progression from local to regional to distant disease or as a marker of systemic disease. Therefore, the respective roles of surgical and systemic therapies in the management of node-positive patients are controversial. Indeed, the therapeutic value of elective lymph node dissections and the role of adjuvant therapy for node-positive disease have been two of the most studied and least agreed on issues in the treatment of melanoma. Since the ECOG 1684 study, published in 1996, showed a survival benefit of adjuvant IFN-␣ for node-positive melanoma, 12 the presence of regional lymph node metastasis has been commonly used as an indication for systemic, often intensive, adjuvant therapy.
With the advent of sentinel lymph node biopsy, the elective staging of clinically negative lymph nodes has become less morbid and more accurate. 13, 14 Meanwhile, experimental adjuvant therapies, including several melanoma vaccines, continue to be developed as less toxic alternatives to IFN-␣. Now it is more important than ever to be able to risk-stratify patients with node-positive melanoma to determine which subsets of patients benefit from adjuvant therapy, as well as to compare results between trials of adjuvant therapy. Data have been prospectively collected for 2,505 patients with regional lymph node metastasis treated with full lymph node dissection between 1970 and 1998, allowing sufficient numbers of patients and length of follow-up to examine long-term outcomes in this population.
Survival
The overall survival rates of 43%, 35%, and 28% at 5, 10, and 15 years reported here are similar to those reported for this same database in 1988 1 and are similar or better to the rates reported in other large studies. 2, 4, 5, 8 Endpoints in most studies have been survival rates at 5 and 10 years, intervals during which patients with melanoma continue to recur. Our study found a 20-year overall survival rate of 23%, and survival curves began to plateau after 20 years at approximately 20%. Estimated survival rates can be overly optimistic; however, the significant numbers of actual 15-and 20-year survivors in this population support the possibility of long-term survival and allow for accurate estimation of long-term survival rates, as evidenced by their narrow confidence limits. Further, for 137 actual 15-year survivors, the probability of dying of melanoma was less than 10%, and there were no first recurrences after 21 years. These data suggest that cure is possible in patients with regional lymph node metastases. As a tertiary medical center engaged in experimental immunotherapy, our institution is frequently referred patients with regional metastasis and high-risk primary disease from outside institutions, and 95% of patients in this study participated in trials of different vaccine strategies. Therefore, it is not possible to attribute the observed outcomes entirely to lymph node dissection. Several types of melanoma vaccine, including whole cell, peptide, and ganglioside vaccines, have shown promise as adjuvant therapy for stage 3 disease in nonrandomized and small, randomized trials, 1, [15] [16] [17] [18] [19] [20] but none yet has been effective in a large, randomized controlled trial. 21, 22 Therefore, although the survival rates in our study may be in small part attributable to adjuvant therapy, they more likely reflect the tumor biology of regionally metastatic melanoma that has been adequately treated with surgery.
The most powerful predictor of survival in this study, as in most other studies of node-positive melanoma, was the number of positive lymph nodes. Stratification by this factor alone reveals a wide range of estimated 5-year survival rates, from 53% for patients with one positive node to 25% for patients with more than four positive nodes. This observation has been so consistent that the number of positive lymph nodes replaced gross dimension in the N classification of the recently revised AJCC staging system, 23 with N1, N2, and N3 designating one, two or three, and four or more nodes, respectively. However, even in the subgroups of patients with multiple positive nodes, significant longterm survival is possible.
Other studies have also shown that characteristics of the primary tumor remain important independent predictors of survival even after the development of regional lymph node metastasis. Ulceration was one of the most powerful predictors of survival for patients with stage 1, 2, and 3 disease in the recent AJCC study, 8 as it was for regional lymph node metastasis in our study. Primary tumor thickness 4,6 and site 4, 7, 8 have less consistently been shown to be predictors of survival after lymph node metastasis, but previous studies have varied in the inclusion of metachronous lymph node metastasis, the relative proportions of elective and therapeutic dissections, and in size. The more than 1,700 patients included in our multivariate analysis provided sufficient power to detect these associations. In addition, lymph node metastases from unknown primary sites have previously been associated with equivalent 24 or better 25 survival than metastases from known primary sites. The significant survival benefit associated with an unknown primary site in our study supports the hypothesis that regression of the primary tumor correlates with a strong immunologic response to the tumor. Similarly, our study shows the intuitive theory that a long disease-free interval is associated with less aggressive disease and improved survival. The seemingly paradoxical finding that synchronous lymph node metastasis was associated with better survival than metachronous lymph node metastasis with a disease-free interval of less than 1 year is attributable to the fact that regional metastases from unknown primary sites-with their observed survival benefit-were considered to be synchronous lymph node metastases.
Age is another factor that not surprisingly has been associated with decreased overall survival at every stage of disease: age is positively associated with risk for death. However, that age was not predictive of recurrence-free survival is consistent with the idea that older patients are not necessarily more likely to recur, but that they are more likely to die, from melanoma as well as nonmelanoma causes. Female gender has also uniformly been associated with a better prognosis. This survival benefit is largely accounted for by differences between the genders in primary tumor thickness, ulceration, and site: women are more likely to have thin, nonulcerated melanomas located on the extremities. 26 This study suggests that gender is an independent predictor of overall survival, although not of recurrence-free survival. Similar to older patients, men may not be at greater risk for recurrence when these other risk factors are considered, but they may be at greater risk than women for death from melanoma and nonmelanoma causes.
One of the most controversial prognostic factors is tumor burden. There is little controversy that microscopic tumor burden (nonpalpable metastatic disease) is associated with longer survival than macroscopic tumor burden (palpable metastatic disease). In our study, tumor burden was independently associated with recurrence-free but not overall survival, with a relatively small number of patients (9% of the total population) having microscopic tumor burden. What is controversial is whether this is due to a true therapeutic benefit of elective lymph node dissection or whether this merely reflects the lead-time bias associated with dissecting the nodes before they become palpable. This study or any retrospective study is not able to answer this question definitively. Large randomized controlled trials have shown benefits for only certain subgroups, 27, 28 although adjuvant therapy was not uniformly used in these landmark studies. This debate has since been reshaped by sentinel lymph node biopsy; in addition to allowing for elective staging of lymph nodes with less morbidity, sentinel lymph node biopsy has improved the accuracy of lymph node staging. 13, 29 The superstaging afforded by sentinel lymph node biopsy has also increased the yield of lymph node staging and created a new category of node-positive disease, reverse transcription-polymerase chain reaction (RT-PCR)-positive, the significance of which is only beginning to be understood. 30 -33 
Patterns of Recurrence
Most patients with regional lymph node metastasis experienced some type of recurrence within 2 years of lymph node dissection. Recurrence-free survival reached a plateau after 10 years at 20%, similar to overall survival, suggesting that most patients with recurrence eventually died. However, the significant area between the recurrence-free and overall survival curves and the difference of 2 years in median recurrence-free and overall survival show that there is significant survival after recurrence.
Distant recurrence predominated as the site of first recurrence in 44% of patients overall. This is testament to the fact that tumor biology often prevailed despite complete surgical excision of local and regional disease. In 22% of patients, the first site of recurrence was local or regional, and most of these patients subsequently progressed to distant recurrence. Whether local or regional recurrence was the source of or coincident to distant recurrence in these patients cannot be determined. Conversely, when the initial site of recurrence was distant, subsequent local or regional recurrence was rare, and the "lifetime" regional recurrence rate of 14% is comparable to those rates published in other studies with large proportions of therapeutic dissections. 2, 34 
CONCLUSIONS
Lymph node dissection should be considered more than a staging or palliative procedure for melanoma metastatic to regional lymph nodes. The outcomes of patients with regional lymph node metastasis vary widely, with the most powerful predictor of both overall and disease-free survival after lymph node dissection being the number of positive lymph nodes. However, even patients with multiple positive lymph nodes can enjoy significant long-term survival after lymph node dissection. Therefore, aggressive surgical therapy of regional lymph node metastases is warranted, and each individual's risk of recurrence should be weighed against the potential risks of adjuvant therapy.
Discussion
DR. KIRBY I. BLAND (Birmingham, AL): President Britt, Secretary Townsend, Fellows and Guests of the Association: I wish to thank Dr. Seigler and his associates for the opportunity to discuss this signal contribution to the surgical literature from the Department of Surgery at Duke University and the Comprehensive Cancer Center database for the management of melanoma metastatic to regional nodes. This contribution is particularly meaningful because it is a prospectively collected database of over 2,500 patients with regional nodal metastasis that were treated with full lymph nodal dissection, with a follow-up of nearly 30 years. This report has provided sufficient numbers and linked follow-up to examine several important factors that pertain to long-term survival and patterns of recurrence. In this presentation, it was emphasized that LND should be considered of primacy as the principal consideration for management of this surgical disease. Thus, LND is more than a staging or palliative procedure for regional disease. While outcomes of the patients included in this database varied widely, as emphasized by the authors, the most powerful predictor of both overall and disease-free survival following lymph node dissection is the number of positive nodes. Moreover, the authors have determined that significant long-term survival is possible, even for patients with multiple, histologically positive nodal disease. I fully agree with the authors that aggressive surgical therapy of regional nodal basins metastasis is essential to provide quality of survival and long-term survival in these patients. Further, while each individual's prognosis should be carefully evaluated relative to the various demographic features of the presentation (e.g., tumor thickness, ulceration, age, gender for patients with one or more positive lymph nodes), weighing the potential risks and benefits of adjuvant therapy is appropriate, but in virtually all cases, regional LND is requisite and appropriate to successful management. Melanoma is truly a surgical disease. I have a comment and a few questions for the authors.
Comment: As our audience is well advised, melanoma vaccines as adjuvant therapy for stage 3 disease have been associated with increased disease-free and overall survival for several phase 1/2 and early phase 3 studies. Duke and UAB surgeons have contributed to two large randomized controlled trials which at final analysis have failed to confirm significant survival benefit, and we have published the negative outcomes of this double-blind, multicenter vaccinia melanoma oncolysate trial in 1998. However, the interim analysis of ECOG-1694 comparing interferon-␣ to ganglioside GM2 vaccine confirmed the therapeutic advantage of interferon-␣. In long-term follow-up of these vaccine and interferon immunotherapy trials, only certain subsets have received benefit from therapy; large impact on the survival of node-positive disease is unlikely. Biology and tumor burden remain as the extant principals of local, regional, and distant recurrence. However, the (controversial) prognostic factor, tumor burden, represents an independently associated factor for recurrence-free but not overall survival. The importance of tumor burden, comparing microscopic versus macroscopic disease, was a 7% differential in actuarial overall 5-year survival (48% vs. 41%) (P ϭ .04). Moreover, the number of positive nodes represents a 9% difference in overall survival to move from one to two positive nodes. Thus, tumor burden, as measured by number of nodes and macroscopic presentation, is a formidable demographic consideration. Questions: In the paper a disclaimer is evident for this series as Dr. Seigler and associates have engaged in the use of experimental immunotherapy. Their data suggest that approximately 95% of patients in this series received at least one course of adjuvant specific active immunotherapy. Can the authors therefore postulate the observed (or potential) outcomes expectant with LND alone? What is the contribution of immunotherapy? Do the investigators continue to utilize the Duke-specific regimen, or interferon-␣ for node-positive disease? Question 2: Do the authors consider that it is the elective LND, which today can be guided by sentinel lymph node biopsy, to be the true therapeutic effect evident in this analysis? Or is this merely a reflection of the lead-time bias associated with dissection of histologically positive (clinically negative) nodes before they become palpable? I enjoyed this paper. It is an important contribution to the literature. I thank the authors for forwarding this paper well in advance, and I thank the Association for the privilege of the floor.
DR. DOUGLAS R. MURRAY (Atlanta, GA): As Dr. Bland mentioned, the primary strength of this paper is that it represents a retrospective review of a large number of patients, 2,505, derived from 10,000 entries in the hospital over that period. These patients had regional metachronous and synchronous metastases treated at a single institution with a prospective, randomized database over a 28-year period. The series exceeds the 1,500 regionally positive patients assembled at initial staging by the Melanoma Staging Committee. Survival data are comparable, thus providing useful confirmation of the Journal of Clinical Oncology paper. This paper is also a fine testimony to the value of a well-functioning clinical database of which we are all envious. We note that the number of positive lymph nodes was the most powerful predictor of both overall survival and recurrencefree survival, with rates ranging from 53% with one positive node and 25% with greater than four nodes. Yet not all patients with single positive lymph nodes do well, nor do all patients with multiple nodes and high-risk factors do poorly. Question: Do you foresee any new molecular advances in the future to judge tumor virulence, which we so desperately need? We understand the majority of the cases consist of clinically palpable disease; however, lymph node dissection was performed in 191 patients, or 8%, and in 33 patients with sentinel lymph node biopsy with selective lymphadenectomy. The micro-tumor burden was a predictor of recurrence-free survival. It is suggested that this may represent lead-time bias. Could the conclusion be strengthened by analysis of melanoma-specific survival if it is available? Of interest, tumor burden will now be incorporated into the new AJCC staging system. It was of interest to me that in the body of the paper, which Dr. White kindly gave me, 706 patients did not undergo timely node dissections within the designated 6-week grace period. It may be interesting to know what became of them. Did they have lymph node dissection at the time of regional relapse? If their survival is comparable to the study patients, it supports the design of the Sun Belt Melanoma Trial for delayed treatment of the positive PCR patients. This may provide useful information in planning future adjuvant trials. A higher recurrence rate was also observed in the groin, 94 of 621, or 15%. My question generally relates to how does one handle the deep iliac nodes? To what extent were the deep iliac pelvic nodes responsible for the recurrence? It has been a question of one to routinely extend the dissection to include the iliac obturator lymph nodes. This may have special meaning as we move into the sentinel lymph node biopsy era-witness a case last week with intermediate thick melanoma in the leg with two positive sentinel nodes and on completion of full groin dissection has a deep positive node, and no further residual nodes in the inguinal area. Question then: How do we manage the deep nodes? Regional nodes represent site of first recurrence in only 12% of the cases, which is always very remarkable, and raise the question did any receive adjuvant radiation therapy. The most common site of recurrence was distant, as you mentioned, Dr. White, in 44%. If time allows, would you briefly state intervals of follow-up and what screening tests you think are appropriate to discover these distant sites over this long period of follow-up? Experimental adjuvant specific active immunotherapy was given to 95% of the patients, as noted by Dr. Bland. Although you feel that the favorable results achieved depend on altering the biology of the regional metastatic melanoma by adequate surgery rather than by adjuvant therapy, please speak to the future promise of the vaccine approach.
DR. REBEKAH WHITE (Durham, NC): I will try my best to address all of your questions. I will start with Dr. Bland's questions. It is a very important point that since over 95% of patients in this study received our adjuvant vaccine therapy that it is difficult, if not impossible, to sort out the relative effects of lymph node dissection versus adjuvant therapy. We did, since the FDA approval of interferon-␣, offer patients interferon-␣. But perhaps due to our heavy institutional bias and the way these options were presented to patients, fewer than 3% of the patients received interferon-␣. So we are dealing with a population in which essentially all patients received our vaccine therapy. The survival rates we saw are similar or perhaps slightly better than the survival rates seen with lymph node dissection alone, but we are reluctant to attribute any difference in survival to the effect of adjuvant therapy since this was not a randomized trial. We tend to attribute the survival rates primarily to the effects of surgery.
I will start now with Dr. Murray's questions. The point about melanomaspecific survival is a good one. We used overall survival because it is a hard-and-fast number, whereas it can be difficult to determine what is melanoma-related death. And certainly by using overall survival, we may have underestimated the prognosis of patients in this study. What we did do, though, is analyze cause of death by cohorts of survivorship. And as you might expect, people who died within 10 years of lymph node dissection were over 90% due to melanoma. With deaths after 15 years, less than 50% were related to melanoma or its treatment. We agree that the 12% recurrence rate in the regional lymph node basin is a good one, and, no, adjuvant radiation was not routinely used.
With regard to recommendations for follow-up, I think what I could suggest based on these data are that overall most recurrences occur within the first 2 years; most recurrences after that period are going to be distant, whereas most local and regional recurrences are going to occur within the first 2 years. Therefore, in the first 2 years I think close follow-up with physical exam as well as radiologic imaging is warranted. Beyond 2 years, distant recurrences predominate. But they still tend to be distant skin, distant nodes, and other things that can be detected by physical exam. So I still think that physical exam is going to be the mainstay of follow-up with these patients.
The management of deep iliac nodes. Because it was our general policy to perform therapeutic lymph node dissection only for palpable nodes, the iliac nodal basin was not routinely dissected unless those nodes were grossly involved. I agree, therefore, that that is a likely reason that local regional recurrence was higher following inguinal dissections than following axillary dissections. Another interesting finding that we discovered was that a common site of distant recurrence was actually regional basins which could be considered regional but that were not previously dissected, also supporting a role for lymphatic mapping. Finally, although the number of positive nodes was by far the most powerful predictor of survival, there clearly is not one factor that can be used to absolutely predict who will survive or who won't survive. Further advances in the molecular staging of the lymph nodes may improve our ability to stratify these patients but are probably going to still incompletely predict the outcomes of these patients, since it is in all likelihood determined by tumor biology. Vol. 235 • No. 6 Survival in Node-Positive Melanoma
